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(54) IMAGE FORMING APPARATUS AND METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To form an imago of high 
quality free from density Inro^ularity at a high speed 
by judging tha presence of the emission of emitting 
orifice? retstsd to the fbnnation of pixels present 
around the pixel formed by an emitting ortflca to be 
corrected and correcting a drive signal tor emitting ink 
corresponding to the pattern of the judged presence of 
the emitting orificds. 

SOLUTION: In an image forming apparatus forming an 
image by using a printing head for emitting ink from a 
large number of emitting orifices, a change pattern 
modulatng e dot diameter is preliminanly cateulated to 
be stored in an RAM 230 in a table system and. (f 
necessary, a numerlodt value is drawn out to a gate 
array 200 having a PWM table from the RAM 230. The 
numerical value (radom numbers) drawn out of the tat>te 
of the RAM 230 is added to a fundamental drive table 
number set in the optimum timing by a CPU 240 and, 
further, heat pulses are formed on the basts of the data 
of the PWM of the gate array 200 according to the table 
number to control a dot diameter. 
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[0034] ( y X;UPaA^^^H) ±^L^ci o ^ 
ryy h's-y FSrfflv^TffM-r.|.B«tA^^^$-tJ: 

[00 3 5] ^1^5{i. D±tiJfflh-^c7)ffii5ifitO{fi^o 

■i yi^^x'(r)m&^^cr)ifi^-^^ L. imim 

-etr. c:(7){f^>-:)#^wr'S7°y yh'v-y KT'B 
mm^tr'^otrv y hUi^^x-m^^ti^ h •/ ho® 

[0036] m2Aii. t.-:$'<7)mm^mcoifi^-:>^x' 
jffl^iaflT'. ^y:^<7)mmummx'cr)mm^^<^\i 

[0037] m3.^{i. D±aiPcO?^^Pf5^{f 
[00 38] 114 ^Ji. b-^'firai:C:<:Ob-^*«ffiiS 

^, S-f yf-:5^>'Xc7)||3{>>'_hfB^^g^^aB#^cI!±aiJ:^- 
[0039] SSS^Ji. WA^ijT'^-S . ry > h'v-y 

X H -y >@^«w<aa=3ri:'t3ll*^^l:^^ci^, ry y h 
m^±.kzmnmzM.yif^-t^ii o ^ztch. 
{ooA.o'iw.sMii.msmmxhh, ry^h^-yH 

y^•y:^^>mmcr>m:^^mm^t:^^x'tiK). yuy 
v^^9-y\,zX'3xzfuy'^n T'<7)mjE^*^"5^-r 

n-ox, m^^^'<:$'-y^y°*jyh't^ty'Vyh 
mWi.±izmmi>zJ^yi}<mE.-t^Xdiz^j:^. 
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[0041] m7^iim.w^^x'$>h. -i y^'Jx. V 
hryyh's-y vity'vyhmt LxWiWx-hh^y^ 

miit.-tz^^<Drmmmizijmm'km3:'r. ^tzwm<7y 

ttmP^v ^ Lm^<D^\i!,cr>^\,z i o T t Ogga 
^^^ib-r-^. -r=5ri5^5. y'^)yvm^±.\,z^iW<r)Wm^z 
X -S. KWt:^ 7 ifi^-thcnX'h . 
[0042] ±ie(C#tf /ift^W^fflmi^^^^H^ 

ii.wmi.zmm'^mmx'^h h „ 
[0043] ( wmk<^m^ ) n 3 mil Lit^a 
im.\zm-hmmcomm^i:^-t. ■izx\ 22o\± 
mmux'h 0 . r^-th^m^mmz^->x^umm 

-ri>v-< ^a^^-fjt.— ^JB.®OCPU2 4 0. -e«7)5!]; 

-r-l-ROM 2 5 0 . ioi:imwcr>m%<r)tz}^(r)V-'^x. 
yr^j^Sr^r-ri>RAM2 30. ryyhtc^i.Hfiix 

^)SI3-ri>/v:i6cO«i^^S:*-ri. D R AM 6 7 0 3 

*3iy^ia5tcou-cmatt- ^y-hTP-^ 200^^* 

[0044] 6 7 0 5 ti's^y H 1 tCi£iS:$iX7^cr y y V 
fztibco^'y 6 70 6fcJ:t/!^6 7 0 7{i, 

ttm, y'v yhm>\^2^mM-t^tzib(7)mmmtzhm 

iM^:-:? (©J^^:-:?') 6 7 0 9i3 J:t>'df -\' y -y i/4 

^^Ki$ii-^/;i6colB»i®S:'5r-r^^yr^-^' (±M 
5 0 1 3$rigl!rr-l./::»6(0^-^ K^^yN'T 
1 6 0 0{i:iffimx-^«0tt*&i!g^=5:-rfi!J. 

oii\-Lxmm^2 2 o^zm^i^$tlh. 

(:^mX'm^^i>-^ y^ 'Jx. y hry > h'V y h'<OUS;^ y 
iJ'M^) 3|s:0iJT'fflV^^>ix-g.ry >'h>\ y H{4»mjg3 6 

ODPI-C. i2sm<r>\it]^uit^mLtz-{y^i^a^'v 

hstory ^h'^.v KTS)^, 1 2 8ji<Dtt{iJP« 1 6 
Wciocorn^y^tcgiJOIi^ix. |5l— yo-y^m^tt 
tii$W*-'ffi5tt'l. J: o m&^ixX\^h , 114 ^fflv^TM 
ry i^h^^y h'CD^>y Kf-</ri*lcr)os;^-/^'^^(;7)«lB& 

[ 0 0 4 5 ] 114 OCfcV^T. 1 0 Otiiieni^'-y ^A^IS 
§ tLT V ^ I. r y y h ^ y K iO^ >y r T-S> , IS n ■/ ^' 
tc{± 3 -Pt2:^siJ$ii7t r y >- b <r)fzib<r>m^ifiK-f}^tL 
-I.. 

[0046] lo{±7-y>NT-:5'<7)ft-f--CS>'9IE«rt 
^tttt5PC0b-^'SrS^-r-5.ft-fCS)^. ISff-^JiDA 
TAH-^II *^^A::^§ix, ry yb'v.y Hrto>':7h 



(7) 



mm'¥-9-l 56 102 



i!C7^:(tie$ix-CV>^^^<7)AND^'-h 1 0 4tca«fi 

[0047] 2og{iyn>y ^m^m^X'hh. ±Mi<r> 

3-^1 0 3fcA:'3$ns. '^mm^'k'r^-y 103 
(iB 1 A»^B8^T'<083|s:(7)ft^{C7'3 — K-ri), 

u > h -y Kcor a -y ^:j)-(t{i±*»^> 1 6 ttmnttic^^ 

m^fiX\<^h(r)X\ B lffi-f-{iia:tliP#l*»'bty:aiP# 
1 6*Tc7)l 61Ic7)ANDy-hWfg!$^I. B2ft-^ 
littaiP#l 7*^^>ia:ttiP#3 2it-Cc01 6{li7)AND 

[00 4 8] Boats. ia:tilt-^'(7)|g»l^ra^?*^-r 

1 ra-y ^i^c7)«:aip^tcffl^-r^ i 
^LT^i.) . igb-hfi#ia{ittaiP±gp>&-'j>^^ 1 

S>SH ItitttBD* 1 , #17, #33, ••■fflc7)AND 
y-M;M*S?ixT*3 0. H2{4ia:aiP#2, #18. 
#34, -fflcotcolc. HI 6{i:D±tiSP#l 6. # 
3 2, •••# 1 2 8fflcOCOAND^r'-htc^«$*|^§ixr 

[004 9] fi!-?T. «?iJi.{fttl±5P#lfflOC0iy:ajb- 
1 0 5 - 1 **o n^tlh<r)\t^ ttffiP 1 0 5 - 1 c7)A 
NOy-M 04- ltC^$ixTVi^x— ^fi^L 
1. ra-y^SSft^B li3j:t/b-hfl-f-Hlc7)3m 
-f-y&i o n § V-v [g i: ^ ^ . 
[00 50] (HmiR.<a^I^±§-ti:Sb'-y hf^li* 

m Y -y Wi^cri^m^mmu<r>m o b - hft-^o^Nvi- 

^NVUXi|i§r$iJffllt-CV^|,b-hft-f-^H l*»/i>Hl 

6 icco-ti-^>'NVP:^ft-f-s: . b - h H -y h m^zmm-t^ ^ 
t izx -^x V -y hmm^mmt^. mTiii5 sr^ur 

[00 5 1] HSiCisV^T. Ty>'h^BOCPU24 
rKPX*^4.. m^imi(^^(PX'^-tT'-:^y^:^i^L 

xy-'~:^<7)^imLin'ox\^h. ^Tv>'hmm<7)m. 

W^rU>-^jl^{46kHz■r'fcO, l 2 8ji(?)P±tiJPl3 
*tiB t fcttffi b - ^ *n 6 2|s:ft 8 fflco r n -y ^7 Iz^^l 

^ix.xmmmm^ti:i>i}^. myo-y^mmm ouse 



V iJ-J-^JVT.^^- h TV-^ 2 0 0 tCteiH-r -S . h '):^ 
—J'^JVT.^^mthiL. y'-hTl---f 200m 0/zs 
e c tttOT'o -y ^ RgPrat-ro -y :5' ^^fi^*> O N t $#1 
h^')\,ZT')VY^-yY ^zmm^-kX-h^h J: 3 SOIW^ 

[0052] mm^'^om^u^mm-hmi. 

^•y^$tl.^i:^t>tc. gttCV'yf-$ilTV^/c:rUyh 

7-'- ^ {4#ttai b - ^ (c^^ $ tiT I -& c7)r y h' ^' 

-M 0 4tcA*$tl..i,„ 
[0053] BUfBT'SSStll.'^^ y ^ i: . 
•yi^Ef'T'on (iE») ^^t^ttajPfc^-TS^L. ^c7):K 

®-cb- h^ft^^^^-r^BuiBb- hm-^$:r u y v^^ 

'yY\.zX-h'th^}L\<zX->X. ^^\&U<m.^\L—^\.Z 

[0054] *F'J-Ci4®mn°ofiSrr6l±$-ti--i.>t:a^lcia:tB 
$tl^-f >'i5'cOK-y hM^^^PL. ttffib-^tcepjrr 
^x^vUdr'-Sr^^-r-l. b- h^N-^-y^ia 6{=^-r J: 

[0055] ^-r 6 k H zttt;%^-r-5 HifiB N U;iif->'N° 
b r 2 0 0 tcA:*j $ixl> ( y r s 
11). y-hrw-^ 2 00{i:'ec7)^*T'coa*|gI!i/N° 
o l%m^JW:K\t~T »J y h-x -y Ktc J: 0 
llSffiT' t cfc V ^Ai. *0lJ-e{47' ^)VV^yY cO^glCJE 

coT'*€. (xx-yrs 12), is^$ii^Mim{4. y- 
vrv^\,z^^^iLt.ixx\^him%.^^WM.X'%hwj 

X^-P2 1 Oc^tfcO^^SaST^-T^yUNO. iSSVi^' 
X^-2 2 7T'^fe^, mUi^XiS'-iZli. ON/OFF 

/PXyN":^' — >-*i-f-ii6|SS$ilTV^-§. PWMt— 7';P2 2 
8C7)7^— y;k:h>-yN'— j&>'|g^§ixTV^S, MPWMx— 
y/Hzli^ ^-y/l^i-yy^- 1 *>/i> 1 6 t-CiO 1 6^ 

1 n giSM^ix^ i o ^j:m.^mx"r-rMii^^^tiX 
-ofmik^t'X'Hyv y vim'i&Lx\^^i><DX\ 

•y H-CS>-:>Ti>J;t\ 

[00 5 61 #b-^fi■^i||^c<^^^^b-h^f^ 
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-y'Mt\i±tiiAtimmmiz^m^ti^ ^ o^^^tix\>^ 

h<nx\ luiE»*iBt6x-7";WNO. ISSi-'vx^-2 

2 7\,zm.^^n.x\^^7—~f)v-r>f<'-{znLx. t— 

fjUi- yj N'- ffiff^S ii-C ^ t - h ft -f-IStc^ NVl-X EP 
i^mizmik^-^^fcibizii. MSS^f— 

[0 0 57] L*»t. ruyh'v.'y HJSl 2 8flaoD±ai 
P^WLTfcO. 6kHzlB»»T'ib-I.^T'l 6 6/x se 
cOP5(C«®l 2 8lHlc7)^irafi-^^|^^-rSfci^c7)tf» 

^j^Srv^. al^cputs. rv yh^i,z\i-h<7ywi'0^^P/- 

^mw-t^nmt. y'jyh^^^m^Lxy'vyh^ 
-^^izmm-thziyhu-^ tLX(omm(DMJj^ . m 
^^fijtc J: 0 5&a L T V ^ ^ . m^coy oyh mm.<7)^mit 
izx^xc pi}<r>m{mw\$)fz 0 cr>>im&itmm.mzm 
^LTv^^. mi:>cpuizmmtm'=i>'t^y°vyh^iz 
t^a*ijj--M'- a- L-^%&. y u y h^stiiw 
L T V ^ I, cox'h h-b^i^:x.y-J ymm<^W^<^mi'^ M.h 

m» y h^g*ii^f^^^^ J: 3 \.zi:Mi(ry^m 

^^fcji. ik^^ ycoTv y h'f-i^commi—m^± 
-th^LiiX'h^. 1^^ yc7)yvyH^. TVyhrnm. 
cr>mmiiX9^ ycr>y^j yhf—^crimw^trnT-tht. 
x-^mt h^b\<z^htzif>. 1 ^ ^ yM^mi'cr>y ^)yv 
T&miM^xmmx'h-oxi:, i ^-=yhrz^<^y^) yv 

[0058] ^f^r U y hiiati^^iSar-fb^n-S .1 i: 

Lx-mi&^mt^-bK mzmmmx'CDCPTj^^m^ 

[ 0 0 5 9 ] rU y h H >y httl: K -y h^SSr^p-T-i. H 

•y h^JWi, :ifit-t:><7)y')yv^m.cr>mm-(:>m.mL 
§fL^ 4:^j-c{i»:tcs>tf -g. X 0 \,zmm<7yn.m<r)i&m 

[0060] *^J-C{i K -y h@&^i)g^^^Ml:>'N":5'->' 
S:i^ii^it®tTj3#, RAM2 3 0{Ct— 7';^2 3 lO 
m^X'^-r> t <7)T'*> S . L T'il^StCiC R A M 2 3 
0*»<i>i!cM^y-hr^^tC§l#ai^ (Xx-yTS 1 
3) , iiffifttlicffitcMlcMa^-MLTMVU^^Srf^OtfJ^ 



^ 20 0|*ICPWMt— y/P2 2 8 5r^rLTi3 0. WiZ 
PWMf— 771^2 2 8*-'-r-7';l'-:hWN'-^{3ttti!4^ 
m«^-A^mL<^^J:oizm.^^tiX\'^^(OX\ CPUC 
J; OSji^iJ'^ 5 yi^X'^ib^^^tLXX^^m^mir- 
-yjUi-yj^-izML. md.^~rfl^2 3 1 J; O^ltai 
tTticffl (SLifc) ^Jnfft. $<i>{cy-hTW 20 0 
l*I^^t-^^i-^7^-7';^:^w^'-iS^^'xx^'2 1 1~ 

2 2 6^:Mtr7^-7';^^W^'-S:|g^L {x^yys 
14) . $fetCPWMf— 7'yl^2 2 8<5Df-^{3<t'9t 
-hyNVPXSr^-r-?. (Xt^vTS 1 5) >Ii:{c:<toT 

\^-/hmmi'ifozt-^^m(,z:^j:h. zzx\ ^c^j-c- 

{ix-7';^ 2 3 1 {4. 0 ^'P'i>t LX±3(7)mX'§SLm-it 
^ttfzmL'r-y)\^t^j:'>X\^h. ■t^j:h-h. 

tfv:7°y y h'v-y Ycr>WX:fmcr>v±]i!,mti^ 
^#i^#^,-&»*|gi^)^^V^x^4"C^&<)^^I^tai*i: LT. ±3 
n g£7)^P1i-r'F -y h@j!)>^ii$#T,l.$JfflI«i^T;bflS, 
C 0 0 6 1 ] *r y h^v-y HcoffijtJii^c^ii 
0. iro y^' 1 6td:tBP^^t^'?TV^.|,c7)T\ IT' 
n -y U > MSf^^ §-fr-g.colc 1 6fic7)^<l^S!;^A 

0±3. l/>'i^'-C7-C'S>0. i!cffi$r3b'y hTl^LT 
V^-?., -t-^;6*>. irp-/i7c7)7*U>'M!)f^S)Jt0 3V 
-K«cOffl2:5l#ti3-r*^. ^m'fflV^^CPUJil 6b' 
•y h C P U t'S^ ^ COT- 3 [SICTJT Hr ;z.-Cllfi='5TtgT'S> 
-S), Ht:, -^y—hrV-i 20 0iiCP\JtfiB.OM25 
Ot^r^^-feXLTV^^^tC. y-hTl^-f 2 0 0g#*< 
B(fMc7)r h'l/XSr^OJt'LRAM 2 3 O^rTi^-bX-r-l. 

^ ffi-rotc^-r.?. c p \j<7)^^m\,±^r3t't^:ihif^ 
mx-hhx^m^^tix\^h. tfz. y-VTv-{2o 
0 \,zmm.(nmmfix-)i § ii-t fi(4 . _ii3*oa o msco^ 

^^jD^MWiftTb - ^^l■t^^^^o-^^:l>y^V^x*?1IS: 
S^-r-i) C: *^T'& . WsbX<ifti:\'^^mxmWcr> H -y h 
^^P*J«P7&*^ggi:'5r-l., ^fc. *IIS60im4ROM2 
50l:t&*^$;h.TV^^ii:f — 7';W$:RAM230 tcSIH 

[0062] miiacoii 0 . w^^mmLxa^'r-y 

x/N-^— vStt— 7';PiOffMT'fi^j$-f-^ PWMx— 7";!^ 
. ISPWMx-7';HCiSS$fLTV'>-I.^NVl'XyN' 

^~ytim^]iimsmm<.z^j:^xd f,z^^ixx\^hm 

KlfzLCPV ^-fft^ t^< mmcOT H l^xco-f 
T:?-b;^T'§-I.DMA#ai:Srfl-r-g.^i:tc:J:'9, 7"U 

m&<^m:^. -t^^h-ibc p\in.-m<^^±im\ Ltzmm 
^m^^x'th. 
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[0063] (tttBMSWcT)®^) :^mTcr>atiii 

[0064] mm^cnit^m^^vu^mBt txcoy 
yuyz-h^-^juxm. P2 v^wNVi^^-fA 

Tl . T2 , T3 (4P1 , P2 , P3 Sr^ii6|.Jti6<7)Bt 

Hottffip. y^'^mmzx^x^t?>i:>(ox'hh> 
[0065] :^mx'm^^tz^vvxm^m^mii. pi 

, P2 . P3 <7)Ji|Hc>'NVP-xSr-^£^. PI {4:ru-b- 

mttL^m^mizmtr . cicoinpi (P2 . P3 hw\ 

^-)V^-^ML-t^'X^>':^\,zv]^m^. ^<rjV:^fU- 
P2 {±. n/b-hyN";l^x^:;<^ ^-b-hyNVUXj&ifflS 

±^z^mm^^^±^'tatiiini>o^y^^ifitiii^^t 

J: o T !> C i: S . 
[ 0 0 6 6 ] ^^-^T. ^ y H«jt^^ V L . m 
Msottai* : Vd ( p 1 /d o t ) i: PI . 

P2 . P3 (iffiStC^S^^tl. ( |SI-c7)lltJ±}*^^^i- 
i.Pl , P2 . P3 offlT^-^^^-iirJilofilSib^v^) . 
/vT/vf L , f^ie-r S tttUM^^ia^Sfiic^ttS: i: lag 

/^';^:5'-f AP2 {4^Sg^lS0:gV^:^*i|PiLV^. 
[00 6 7] <J:t7"^b-by\VUXPl (P2 ■C't>|3ia 

mz^K^^ 

[ 0 0 6 8 ] A.-y YlSJM. ( TH ) — S^O^ft^-CTW b- 
{ZP\ crtJWX^<^)muznLX PlLMTSTiiittMW 

( * tz mmmz > titjn l -eixmrnti -rummmz 

i 0^^ Vb — h>'NVl';:^P3 (^^^Sj&^'SL^ixTPlMAXS: 

[00 69] |5l«tC. 'v-yb'iaK (TH ) tiXX/Pl / 
P3 ^c7)^f^TT'07Vb-h>'NVl^XP2 fcttajfi 
Vd i:<7)Pf^{4, ia9(c^-tJ:a{=P2 <7)>'NVl-:^1@c7)ti 
Mzn LT P 2MAX ^ T'liJSJP L . ^ixmm b - ^' )fi<§ 



J: t? P2MAX2riii#'i.i:tttH4*i^iJ'->-r-S.Mr6]S:S^^. * 

(Tiwmx'^t.hmm^zx-ox^^^ixhif. m\o 

±4 (msgc) <7)^T'{J{5f|5I— cOtttUiSrUi-^^Cli: 

[ 0 0 7 0 ] rUb- h^NVPXPl S<50^^f^TT\ 
'v-yKfmTH (li^saig) tttttJfiVd i:c7)Bgf^{4^ 
0 1 0 iZ^-tX o t,Z^ -y HSJKTH <7)iMJa{=« LTl^ 

KPl =AVDP/AP1 (ng//zsecdot) 
KP2 =AVDP/AP2 (ng//zsecdot) 
KTH=AVDT/ATH (ng/Cdot) 

[ 0 0 7 1 ] ^ :i^x'^mx'i,m 1 1 ics^-r j; o ^iii§ 
[ 0 0 7 2 ] 01 1 },zi5\^x. 2 1 {4A 1 m(^mux'h 

iltzm^^-^Tr^-Yl9^imLX\.^h. 22{4b- 
^J'^'-K 1 St^zm^^ixfz^WX'h^. ttaib-^ 1 1 

\>znmLxm.nhf\.rzm\3. ^(r>mm 3<r)-m,z 
m^X^x^y^-^mskth^^^x 5. t3j;tfr'j> 

cJOttaSPl im-i:^\.X\^h, tfntTRtlUb-^' 1 1± 
t'c7)f6?a(cj5BtT-f ^'^'{ittttlPl 7J;0b:^i*j 
X\mm 1 3 c7)ia|gtc^ LH»f^c7):ftjg^ S- to J: ^ 

tCi^ii?SMl 5;i»^<i>?g|f&l 3|*)tC'f y^^iy^-f/P^fl 
^. 

[ 0 0 7 3 ] H 1 1 tC^-T'N'y Kt8iic7)tcoT'{4±iS^ 
iU{4 

KPBk = 8 . 2 5 ( n %/n sec • dot) 
KTHBk=0. 7 (ng/deg -dot) 

ttPi t.tz\i.P2 ^fwx^^m (PWM) wm-h 

:tr^ (B±!lI4i:ia:£iJ3aJK) *^'^Sgi:^^, 
[0074] 3|s:0im4C:fl'b«Oi!lS$r#tttBPtC 
Mfflt-CttajP^Ob'-y h-7-y7-p±ai4ffiiE*it7i.-l. J: 

[0075] ±3^0J: d'5:IEi6:^a^fflc^-ClES6$iJfflIt 
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JgTH = 2 5. 0 CO i7)|gifr'Vop= 2 8 (V) <7)B# 
tCPl =2. 00 (//sec) . P2 =9. 0±3 (/z 
sec). P3=4. 00 (//sec) <7)>''?;l'X5r-^;i 

0. 0 (ng/dot) . ttai^V=14. 0 (m/ 
sec) X'h-ofZo 

[ 0 0 7 6 ] JJCtC. 3|s:^BJcO#m-C'S>§ttWttail:fliiE 

[00771^1 ma. m&^mcom'o^mznj^-r^ 

J; o {c-r-S. C t {iffiag^ifc ct 7 ;l^S!>f^oM;±t 
D -y ^ ^ LT -y ^7 »0|g»^lT a J: o tc^^S 

^S^itifi^^-th, C:c7)a^^0i 3 ( A) fcil/ 
(B) {ZT^-t. 013 (A) Ji. IslB^ttm^OttttlP^ 

( N ) h -ec^Btt^-r-smjEi^T ( vo? : ms.^m) 

SrS^L^^i<7)t'$>l.o 013 (B) {i. |iIB#id:tBoD±ll5 

□la (N) t-!-oB#tc^-rsttai»^^»j (vd ) 

[00781 ^fii^<^^\.i.mm-)s^t<zi: h-tmWL<7y^ 

i5'->'tc J; o -ca^^Wt-rs ttaippoigijj^fc^i;^ L 

-WLL. ll5t^t;t#S-r-y;POl^^SrS*^€.(c 

^<r>^mm>L<\iWkmmz^~~y)vmmm^'^\^. s 

<r>WE mt/^mi ; XT<yrs 1 7) €r^Taii:t\ tt 
[0079] f ^i:)^>. ^miZiiHt\ PWMigi!)$iW 

^^mi,zx?>um^^ti,znmLfzottiimmmt. ^-y k 
p^oitasi^mzMmLtz^z-y h-r^yy^iEtcom^^m. 

( m>zm^<^mm^mm-^mi,zm^ ^j:mmt:n o 

x\ 'Ml&yvyh ( 1 ii]<7)xdr^v<7)»^T'^<o®ffl<ojii 

[0080] (2) m2C?iJ 

H 1 4 {±*l6B^com 2 ^JTffl ^ i^jS 7 7 -r U >- 



^^JCLTlStt'^il/^c'^-y KBk K CI. M ItJil/Y 
l^fflV^TiJO. =g^-y b'(ittaiP^Tr6i#tcL7t^^ 
X'^-v 'J y S^'? 5 0 2 tcif IBiK^P h 7 5 5 2 
izX^mmi:(7)i^c7)T. iJA YV-jvi 5 11 
Xm%im^t\.h. -:Sr. ril>'h^flsP(i:'\-y KBK 
1~Y 1 (Cj;i,7-y y H^J^c7)Humtc#-^^^ft^fifv: 
^3lia-77 5 1 5. 7 5 1 6*3j;t/f7 5 1 7, 75 1 

B,\,zX'om^sm^fih. 's^y Kc7)^3E:^r6]±r 
c:<7)|slfa^Sl;:fc>/->T. 7 3 00{i7°'jyh's.y H-eix 

-ftltC^fJE LTiSft^Cdf ^ >y 7'^- >y hTS) 0 . U 
•y>''7 5 0 2c7)^»tci: t'3ro-Cll*fc&:^r6]{c:X5-f 

Xdf-^y ■y>''7 5 0 23&<;^-J.;J<'i^'>-3ytcS)-g.i:# 
(4, 7-U y h'w KgBtJg-^LT >!:n2:=^f >y fy^'-T 
•S. IlIfI^StC*3V^T. 74 0 lt>J;t/7 40 2 

(4. '^n'm'7-fb°y^g|5Wi:LTt7)mii3J;?/^2iO 
7>-K. 74 03{4^iyi^-b'74 0 l$ri7y-^ 

yi7'-r^/::a6(c. mutmmx'^j:h-rv~Y^ u—r 

-X'$3i,o ^'otC. 7 50 0{4^A'-y7°^::^-y h7 30 

^ yi^^t:i'i&mt?>fz>sb<D7iiyy°jL--y hx-h^. 

[00811 =3rfc:*:7- 'J y ^ llfflffl L^>:'s -y Kti . 
]K3 6 0 d p i . ^mmSi 10. 8 ( k H z ) T\ 1 
2 8 ficotiai P L T V ^ ^ . 

[0082] mi 5(4. ±IB;{?9— f y^?>''j:-y hT-U 

y hmm^ztoifhmmmc^m^m^^'tzro -y^mx-h 

[0083]c:::T'. 8 0 0<4±$«JW^^^-r3yha 
-^•C?)0. a^^rv—^yx^H^T-t-S^Ji-tfWi? 
nrjyb°j.-^'jg®c7)CPU80 1. -etO^iltcMlSL 

R O M 8 O 3 . Jtt/HiU'r- ^' ^f^^x b 

(B^gi;^^iXDou-^-a5f*)-5-ct>^v^) x'h 

y:5'-7x— X ( I/F) 8 1 2S::frLTrjyha- 

"ytm^m^ixh {z.com^x'^^^'^^-ycrymmi)^^ 

I.) , 8 2 0(4mx-f •7^8 2 2. 7''J y hBii^Srfg 

^■t'l.Jtvjiox-f -7^-8 2 4sr/iHificoew^jg^-r-i. 

SrgS-r-S.X-f -yf-SfX'^)-?., 8 3 0{4*-A*r>''J^3 
y-^y^—^:^^—h7t^i^zy ay^t'^^O •y-J2<D&. 
m.^^lii-thfzlf)<7)-izy^r83 2. atXU-7X-f -yf- 
5 3 0 Sr^^^y7°firH1^aiiO/c*r){3fflVi.|> •fey-9-8 3 
4^rf . ^SiO^«^^tt!-r-&!^v:y>co-by-9-p-C'3^^. 
[0084] 8 4 0{47''jyhf-'-:$'^i:t:mtTr'; 
y h^-y h'<^m^2S^m#:$riEiJ-r-l.^^4^><^^ y H 
^ A'-T'S> ^ . * . -y h' H 7 ^ > N'-cr)-|f|j( jr U y 
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30A, 3 0B$rigt!rr-i>C:i:tCi)fflV%/i>ni>, 

2 OA, 2 0B*^<i><OiajS^aiffl{43Vhn— 78 0 0 

14. f«i.{4'h-^d<- K±c7)iy:ajt-^K?il$gBI^Mfi) 

[0085] 85 Oti^-v U -y ^±^S:tri^lC^li> 
:^-ti:-&7t*^«0±^S^:-^. 8 5 2{4^0h'5^>'N'-T' 
J>^. 8 6 0{41iMS^-:$'TS)0, rUyh^*5:M 

[0086] OTt^MtCtJfti. 1 2 SffltfOttajt-^ 
t>!t^-|.|gS)i^^iaf = 1 0. 8 (kHz ) c7):7T-f y 

[0087] %m^vu:^mmi±mmu[^izmm^tirzi^ 

ticS@tjJ;t;f^#Sc^tttiJt-^^t(c, Vop=2 8 
(V) . PI =2 (Atsec). P2=9 (>use 
c) . P3=4 (x^sec) -C«-rS. flL. r^y 

^mimmcoaya-y^ii^i^gj^O'y^izm'^Lxmm 
[ 0 0 8 8 ] la 1 6 ij iifia 1 7ii:^mx'm\<^fzmm^'^ 

#1. #3. #5. #7. #9, #11, #13, #1 

[0 08 9] mz. m2yo-y^(0#2, #4, #6, 
#8, #10, #12, #14. #16, #18, #2 
0, #22, #24, #26, #28, #30, #32 

iottaiPj&^fe^r^is^-fe^pO'h^i 6MiBiB*ic. mi 

XPl , P3 (mT^-fe^^VhtC^ft-f -l.t<7){c-s>V^ 
X" PI IB odd" . " P3 IB odd" COXdizmii- 

) (7M\>z^ IS2 7'n y;?co<^-fej5^^>-hSrlB»rr 
htc}i^cr)yy)Vn)V7.<r)o'hv\ (J^iTfiliS[-fei?^^>-b 

tC^hTi) tiOfClOV-iT" PI IB even " OidtC^lfi-r 
h. ) t^X'OmsmxMWrth. ZCOt^. pi ISeve 
n {iPl IB oddi:{4$l78 (jul sec) Or-f I'-^^WA 
(delay) *>'5^-rS. 

[00 9 0] }Xiz. m3ro-y^o#i 7, #19. # 

21, #23, #25. #27, #29. #31, #3 
3, #35, #37, #39. #4 1, #43. #4 
5. #4 7*»/i,=5:l,^ife-bjr^yh$:l 6fli|5)B#i:^2 
ya-y-^ <7)mW-t y:^yh liZM-th yy/W •MV7.<ry p 1 
2B even i: P3 2B even t c7)^(c||3 7*0 >y ^O^^-b 
i/;'<>-NtC^t-ri):5^:/-'P>'NVP;^<7)Pl 3B odd*<A 0 lit^ 
J^T'lgtft-t-S. Cicoi:^. PI 2B even {4P1 3B oddi: 
{4*«J8 (/i s e c ) OT-f I'^f •!). 

[oo9i]ij:t, mmizLxm4yu-y:^(7)#3 4. 



#35. #38. #40. #42, #44. #46. # 
48. #50. #52. #54. #56. #58. #6 
0. #6 2. #64*^^>^&ffi^-fei/^:/h^l 6ffl|Hl 

mzmjt^. 

[0 0 9 2] liiTmmzLx. msyxD y^^cmm-^iy 

:>(yhtTt:^ y:S^-i^-X^-rhZtX\ 
n(^)-^)VXmSjM^ (Tblock =P1 +-P2 H-P3 ) S: 
*«7l 5 (/£sec) 5i«r#/v:±t. 12 8ttlfjt-^ 

<7)8ro ■/ i^^pmxmmx^m-ty^ y hco-rh l 
mm (-r^L^m-.ms (usee) ) ^^tot*>*^i 
0. 8 (kHz) t^^d-mmsm}i:mfSX'^h, 

[0093] fztzL. :iff)t^<7)^Mm^-<^^~i$'l,zi,i 
[0094 ] 

Pl +P3 <Tdelay (-T^L^^) <P2 

Tdelay X 9 + ( Pl + P2 + P3 ) <0. 95X1000000/ 

f op 

Pl : ^'P-b-hyNVt-Xli 

P2 : ^ yi^'-J^fU^^ Ms M.) 

P3 : yh — h^VUX«^ 

Tdelay : "f ^L^raT 

fop:|E»|i|^ 

? I # ffi-r .1 i: -fi^m t^j:^. mmi}^-:>^mm&,m.<7)y 

Vyh^noZti)^mt^j:?>. 

[ 0 0 9 5 1 ^mcomLX'hh. yvyhi>zm^ 

tiiM.miE1j'mz-:>\> ^X^^h. 
[0096] 3is:0iJT'{4. 12 1 8 d^fJ: 9 1^. ttJfiicT) 

co2HS^?^^tc:*^>^»'l.tco. i3J;t^'^^&:^rI^iI^0 3B* 

(Dmmz:f}-ii-^i><7)) izMLx^iimmmmiyti^i)^ 

fzi^cnx'hh. 

[0097] *^JT'{4, m 1 8l,z^-tX 3=5^H«^^•^- 
^t. liiTcoiolz^j:^. 

[0098] -t^ijib , ^ >/ H?S,S«Ofil<7);2*^{c J: ^ P W 
M^m^^frdcox-^ 7"Wt;l^;^1iP 1 
[0099] 
[^1] 

Pl =P1 (0> +AP (Temp) 

(Pl (0) = 2.0 (Msec). 
AP (Temp) = 0 2. 0 (ysec) ) 

[0 100] cDXo^zm^^n^. 
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[0101] CLfliznt. 2lsc0iJT'{i. ^ y h'?aS, C 0 1 0 2 ] 

P1=P1 (0)+AP(Temp)+AP m) +AP (gf) 

(PI (0) =2. 0 (Msec). 

AP (Temp) =0 2. 0 (msoc) ) 

(AP (H) =0~1. 0 (Msec) . 

AP (i&) =0~±1. 0 (Msec) ) 



[0 10 3] t LX^>ibi^tl?>, 

[0 104] ^zx\ ±i£AP (ij) cosR*^:^. •t^j:t) 

[0 1 0 5] ia:ai{cJ;-i.^-^;i?xcoiil!i{i 

:^yyytylzX^Xm^tl^2i!f:7t<^m^f me n i 
(xi. tj) (:iZX\ i : yX)Vnij\tlA, B, 
C. D, E, F, -C7)fi[a. j :B#|Stt:^|fiI, ilft. 

* ( 1 ) , oS* ( 2 ) . -c7)fiB) T'^-r^i:*^«rtgT' 

:ic7)mm<^&mizmtxii. m^^j:mm(^%m^^ 

t:mm(Dt:tbJ—y')]^'ftLXmJLy'~i^tLXi>J:\K 
[ 0 1 0 6 ] ±imm f m e n i cO— ftf^s^Jt^-^ 

^^xmm~t^, 

[0107] mmmiiattii(^Mm^')^mmz^ -yx^m. 

[0 108] m-^x. }^^jX)UznLx. (tt 
tb) onijo^^ti. mmyxMim<^ ^tii^cr)/ 
x;uximmmzimByx)\.t mmizm&ti^mik^ti 

* (**) ^ttajBM {^m) izx^mmit^-y hoh 

*«Oii»S[i:^r^T^L, 1^2 St^S^-TJ: d 

mz^-x:^:^iiu^r^xm imm&mizMLxmM 
immmmizMLxmnmzf^u (ttai**w-t-.&^r 
com^mmcr)mmcDix2 ■. Tix2im2 8iz^'tx 

■5tC. *<76 0 (/i s e c ) Xh-^tz, tfz^ ^-y h'Olg 

PI = 2 . 0 -1.0 



mmmii. mmm^f (kHz) i:7'D-y^^(N) 
o^Mf^LTfc'). ^mmmitms (usee) x-hh. 

Z.ixh^^^LX:>^-X:^:xcommmWLfmeni (x 

i . t j ) m%^-'^i)-^'m\L. mnmm\.zm. 
xm^^xti:>nm^(<zLx^)^h. fzfzL. ruy^ 

[ 0 1 0 9 ] i^-C, ^#tc*^Jo«-&{cov^-ciiBfl-r 

-I.. lll8:*-^»SJ;ot:. ii* (2) <:0B#3&>'4 K-yh 
(A. C, E, G) . Ji^ ( 1) COB^^M b'-y h (B. 

CD. E)^rc7)-c. -fi^-r^^c7)^• .y h<7)ii^i7),^tc 

/i. (ttttj) c7)^*MH-yh (A. D, E, G) X' 

m&izj:^ mmtm g y xMzn lxe comw)^—^ 
<iiix^m:fj^. AtGcDmmi. ^^mis^x-^^ 

n^X^^<r)X'i^cr>^(r)^<r>2m(^mmifiXh, m. 

xi:mi>:fj\^lzLxmiE^fTd , 
[0 110] mz. AP (»f) <0^A6:^. •r^;b*>. 7" 

n -y^i^commottiiyx/imzi i>ms.wr<r>miEim 

Tcr)J:di>z^d . 
[0 1 1 1 ] Jg^t (ttffi) C7)8#*i4 N'>y h (A. D. 
E, G)^<7)X. yr3v^<r)^yXjl^7 yXMzML 
X. 4X7 t^j:*). «BEI^T*.|5l«tc 1-4/7 = 3/ 
7t^K). 7SPa^cofiijE3(>>A>3#e«|SiEx-7";U^S 

[0 112] fa!-3T. iS:^i;LTC:iOI^<7)'\.y FiagESr 
3 5 (°C) ( 1 0 (*C) T'*<J1 . 0 (// s e c ) ^it) 

[0 113] 
[i!c3] 
-0.6 +0.4 3 



[0 114] i:^^. 



= 0. 83 (Msec) 



[0115] liLtcoma. :^mizioiir^^-y mmzm 
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iE$iJffll$rff d J: d iz-ttHtXW 

[0 1 1 61 ^c^iatc. asttajpc7)aa*<7)^ssr# 

4R.«T'ttffi«s«*>^»jLT Lid. , i^Ht^tttliP 
*>^-:;?.;^x*f>''>'3 ytsai 90 { i ) — (v) 

-txoiz. mrnas (ii) t3?^LTH?f*(c^t. ii±ai 
[01171 m-yx. a^oBM^N-^-y. -ttchhrn 

COS'!? N'rJ' - y tco v-^T ^•ii^^Sr^f o T ^#^v:;>< — :^ 
^r—yjHtLXmmROM8 0 3t,zmmLXti^. 

mmT-:^(Dmmmz:itit:mmt^:: tx\ mw^i^ 
-yizm-^\^fz^^himw)^j:miEino ^tt^x^ ^. 

[0118102 oii^mx'm\^fzakaim.niE^m(^- 
m^^^yn-i-^-hX'h?>. t-t^'/vm'smh^ 

m:fjm. nmrnif) mt,zX'yX'^it'ti>i><ox\ '^^^t 
(0 1191 mLxm^<7)^miimx.im^<7)mmm 

imUiSOms e c) mizmm^iX^'iC0X\ 
x-y7-Sl 0 ItCT^ y HlSiSSr^^aiL. XT^-yTSl 
OStTaMiajgfcJStfcPWMffico^iJiSr^f 3. ysctc 
Xx yTS 1 0 5tr±iB^fIET"-^tC*-CfV^TSMig 



I'' (XT^-yTS 10 7), 

[0 12 01 (3) Il3i5lj (-^yPf-Ha-y^-p-y h^fii 

C7)fliE$lifP) 

02 1 ii^^mnimm Lfz-7ji-^ va-yyu -y b:^c7) 

n-yri^-y hrvyhlf^li. attai^m^^h^Ktfz-^ 

y^m^ 1 mm^izm^mtx^ ^t^x^ hxoizix 
?^mmm^'^mt vfc (7)Xh o . i f®<7) k n v -y 
hi,zms^tihaiiiim<7)mmizMLximizmL^^t<7) 
ifih^.m-^x. ^mx'i.ti:^mm.<7m\mi£)mf,z-^ 

[01211021 {cfcV^T, 1 {i^J;t.{fMiJ^3t:&|ii]tc 
1 2 8{lc7)iy:aiP^iE^iJ LT^I. i^'x >y 'J >- 
b'^-y K (]iJlT*tC'v-y Ki:l->o ) X'hh. 4{i^>y H 
1 ii^mVxm)ythlZ^cr)^^ V >y i^'T'S) 0 . =f ^ U 

^:^rBltC^q£-r-l. 2*i0;«^>f HW5 a. 5 BiC^rt$ 
fL^7!>^^tT:bixl). 6(S^0^O-<>'^:^'y^J:O'N>y 

V nz-i yi^'^mn^^^fzi^cD'i y^'m^ki-a.-r. i 

(i'v-y K 1 i:-i*:tCiS{t^>m>^-y HiE»IllSS^^0^ 
c7)*#c^MaiJfflIgP*-<i>T'J>bf-'-^ (®®fi^) lea 

"r-y'iVX'hh. -^y9m^^a.-yei5i:x/yv^iy 

-f)Vdr~y}VHi. t V ••/ iy4C0^mi,zmmX' 

^hid^^mzi:'yxmf^^tix^^h, 
10122: tfz. ^-^Uyi^4ii. ;^^Ym5A. 5 

^tih^tizx*)^^f^i,zi^m^mb^j:^. -et 

^-y K 1 {i. ^-i- V 'yi^4(r)^mi,Zt tttti 

pic^^r6I-r^ry y hmi^2comyuyhmiZ'i y-^^m 

^m:,hxy°^)yhi'fr^:itifi^mh^j:h. 3li^<0 

^^■^\^ti^i}^ H M 5 A , 3Bb ^mzmm-h o- ^ 

Tfi. SS, T^;^f--yi^:7-f;PA, ^|5#. jS<ru>h 

2^giJ^ (tlTs rjiEiMO J i: ts^ ) -fhCT^izm^^ 
[01231 ^^a^fflUT^iltLh 

/h^v-^cDx-tttBa^^^c^is^tcis^-r.?.) t:i 7Pgp<?37' 
^y^mwL^oij^hi 6c7)$eH ( imm^^fz*)(D-( yi^ 

JT*>ji^» : 5*^/^8 0 ( n g/d o t ) comB) X^ 

^t^-^xyjyh^nd. 

[0 1 24 1 02 2tii:X/m2 3l:i:^m(Dy0yh:fjm 

^mm-t i> fzi^con^^mxh h , i ^.tr i» > h ^ -y h s: 
imm<<zm: Lfzh<DXh 0,12 sm(^yx)\^imcr>±. 
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■f-SrllOT*^^>±^f6]*>-pT#l , #2, #128 
[0 1 2 53 *-r, mimBcOX^-^yX'li. 
28 2mm/s e c <7)^-C#K)§-ti:007°U y h ^ff 

2 3<^ (A) COj:3tC7'Uy hmOij&^i^No l*><i> 

N o 8 <^liS**li«m-^{:S-J^v ^xot tzii ico-^y^ 

mX'T 'J y h i; , <?:(C7° 'J ^ h^«s$: 8 

a*^^± ( #i*»^>#i6 c7)o±ai 

□ &fflV^T7°U>'hS:fir'5, E1230(B) 
c7)J;3{c#9*>(i>#l 6iOiy:ttiP{±BulHl# l*-<^#8^ 
ttaiP -C7° > h tfc N o 1 *-^> N o 8 jS*COSP^J-^y 
UVht. frlT&^^bttSOtttliPtiff^cCNog^^^^N 

0 1 6<7)®|gS:rUyh-ri>C:i:{c^r§. No 

1 *>^> N o scommit 1 W^S/:: 0 0*»^> 20^ y^m 
mx-y uyh^fi^^^t iz^i . 

[0126] mz. mi:nusmm'^±:}f^m'o# i 

^>#2 4<7)RtajPSrfflV^TrUyh^fT-5„ ia23cO 

( c ) , ( D ) t^-Ti 0 iz. ±iit mmizrv yh^ 
m^m'oM-tb. 1 smB(7)y''jyhi}mrLtzt^iz 

a. No l3&>^No8«oa*{i03&»^>l 6fgc7)-f 

y°vyh^tifz:itiz^j:'o. i 7P§lliloru>'^J!)S^#A> 
y°u y hm-f^mi^mt im^z^ mmmrt^^x-it i ^ 

tttcT:^*^ 4. 8 Rtm P^-:»iiiJ:7° y h 2: iha^T t9> ^ a 
[0127] dOi a {CLT#^>^lfv:amo, 0lJx.(fN 

o 1 commizms LT^i> k . ::<7)a#{±ttaiP# i , 

#9, #17, #25, #33, #41. #49. #5 
7. #65, #73, #81, #89, #97, #10 
5. #113. #12 liO^tl 6P±tBP*»/i>-eix-fix 

miii-ti>ottziii<o-i y^mx-m^^ti^fci^. #Rt 

tiin(0-(y^mmm<7)lft>-:>^i}i^)^it^ix. x£/^A 
[0 128] Jil±<oruyh:^r&^fflv^TS^tfOB^^ 
m-t^ mm^ y^mx-yv yhLfzhcr) ( -^/i^^yx-xr 

[0129] *^J-C'{4ia2 4 ( A ) ~ ( C > iZTjk^X 0 
[0 1 30] 024{CjoV^T. 1 - 1 2 1{4A l^cO* 

mx'hK). mmm^-^i^-ytsxr/mtiit.-^ i - 1 1 
imtm^^titzmm\^-^^^-v i-ii g^mnt 

TV%S. 1-12 2{4h-:5'-i-C-H 1-11 9{Cjt-^$ 



tx/ix«T'$)0, tttfcib-^ 1-111 i,zMmLxmi-f 
htifzwrn 1-113, -ecofssi 1-11 3<D-mizm 
Mbx^y:^^:m^k't^^mmmi-i i 5. axx/y 
vy}-mmzicii^^?>mi>zmMi- 1 1 3c7)fl!i<^orap 

Sr=3r-rttaiP 1-11 7^^^tTV^^, mtTttait 

-^1-111 ±X'cr,mmzmtx ^ y^tiattan i - 
1 1 7 j; ottffi^^t. ^Kizmtx^mmmi - 1 1 5 

^^(,imi - 1 1 3n\.zAy'^ifi')y ^iv^ixh. 

[0131] ti-ti-h^-; Ym&X\t. ^-y HfflJ^TH = 

2 5.0 rc) (ommx'Vop^i 5. 0 (v) e^mzp 

1=1. 0(/fsec).P2=4. 0 (m s e c ) ^ 
P3=2. 0 (//sec) OVNVPX?r^;c^i:«ii^|g 

m<^v±itimm±. >'i5'iy:ai*vD = 5 . 0 ( n g/d 

ot ) . Dtai3S^V= 1 5. 0±0. 2(m/sec) 

x^-^fz. *>^Mc. -a^i/^^o<^«^-f y^^jT-^a 
.^»{4. 1 emxms 0 ( n g/d o t ) . ^ y hc^s 

::'vlE16J5iS^{4 f r = 4 . OkHzt'S)*}, 360dp 
i<7)mmm?:i^-h. 1 2 8ia:ffiPS:l 67"a y7t:^»"J 

LT^l 7a-y ^;?)-^>Jii<?:lg»LTV^^, 
[0132] •t^j:i)-h 

^17'o-yi?{±#l . #2, #3. #8 

^2ra>yi?{±#9, #10. #11, # 1 6 



mi 6rn-y^(±# 121. #122. #123. •-. 

#i28cDXo^zwi^m^. -y ^coigwimi. m 

IT^O-y^. m27'a-yi?. • • • . |g 1 6 T'u -/ 

[0133] ia24t;^-r^-y ¥mm<OiiCr>X'ii. KP 
= 1 . 5 ( n s^M s e c • d o t ) • KTH= 0.05 
( n g/d e g • d o t ) 'Xh'r>fz^ 
[0134] mz^ *fi^<7)!^-C^)^ J: OWJgcO^C^tt 

^^miExzm\.xmm-th. -mh LTia2 

5 tc^-r J: 3 tc: . a S ttai P fc^fj L T:£*Bum i: t tci* 
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